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This paper extends preYiotis nnaeritf^l resmlts of the 
Flexible Equal Imployment Opportanity (FEEO) oedel/ a goal programing 
model (fleYeloped by !• Charnes^ W* Cooper^ K« Ii%ifls, and S* J* 
Niehana) consisting of Barkoff transition elefflente imbedded in a goal 
programing frameMork with priorities that allow tot eleaent 
alteration to provide the organizational flexibility (in policies of 
promotion y recrnitment, and training) nece^fary to achieYe long-range 
equal employ Bent opportunity (110) goals while still preserving the 
high priority of meeting the shorter rang© day^to^d^y operating gpals 
of the organization* In the fir^t section of the papet ilO 
goal-setting procedures are documented. p©dns is oP d^aographic 
considerations {making goals reklistic ftr©s the lator sarket point of 
view) and upward aobility (consideration of affirmative action 
policies for the internal staff ) \ % sacond section Provides a 
numerical example with actual Navy data of the e^teM^d version oft 
the model through which internal prosotion and upwa^i nobility 
considerations can be evaluated explicitly* A disctf^^ton is then 
provided of the iapleTOntation and continuing reseaWh possibilities* 
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Equal Ehpl^Tment ^portunit^^ (EBD) inplies a systeimtic approach to 
filling jobs witii qualifi^ individuals v^atevar their baokgraw^, iMs 
agproaah includes providii^ appropriate consideration botli to the CTorrent 
\^Drkforce COTposition and to Uiat of the surr^iMing labor force an3 
applicant pool* In this prTCess the creation of n^ jobs (inclining 
training) or the provision of prTC^ures that establish "bridge ^sitions" 
between particular types of jobs my be necessary so that iiidividuals of 
all "social*^ groups have a chance to rise tlirough the organizational system* 
The ultijrate goal of EEQ pl^iii^ is to eliniinate tlie need for social 
attention to insiire equi^ in mployment decisions* 

Ihe first step in the developciient of effective managsnent tcols for 
BEO planning was tlie detomiiriation of the extent of the cunrent problem, 
Ttu^B was followed by t3iB developir^^t of a gcsLl progranTritng incdel by (jiarties^ 
tooper^ Lewis ^ md Niehaus [3] . Hiis n^el ^ consisting of Markoff ttansi- 
tion elsTtents iirb^ded in a goal programrning frame^^rk is called tile 
Flexible Equal Errployment Opportunity (1^0) irodel, because of its properties 
that allw for elOTent alteration to provide thm organisational flexibility 
(in policies of promotion^ recruitaTmnt ar^ training) n^essary to achieve 
long-range MO goals* These long-range grals are ret "as closely as ^ 
possible" while still presarving the high priority of ineeting the shortm*'-^ 
rar^e day^ to-day ^oper at ing goals of the organization* 

A limt^l version of the MO rrodel wittiout the flexibility features was 
subse^ently tested with actiial Na^ data as disaoss^ by Burroughs aM 
Ni^iaus [IJ . These tests proved successful and forn^ tl^ basis of the 



s^cifications for a CCTiprehej,isive SfiO nxodel aiid control syst^, This 
systm concept was fer^lorsed' by the ^^sistant Secratar>^ of tte Navy 
pD^^er aM Res^ve Affairs) . Steps are nw in prccess to obtain concurrence 
of the Na\np^'s major ccfiTnandSf which in the end are * accountable for TOnfonriarice 
with Federal ard Departanent of Defense ^licies. Thus, the liMtad fom of 
the ncdel htm pass^ fron research into a coiprehansive program ijrplOTentatj.on. 

toe pur^K of this paper is to doconejit in wre detail tlie ^0 goal^ 
setting prccedtires. Anotiier is to provide an jjiitial numerical exanple with 
actual Navy data of tt^. version of the m^el which includes Uie flexibility 
features. This is follov^ by a discussion of irrplementation ar^ research 
possibilities witli the inpro^^ prototym in hand. 

A parallel but integral part of these EW mcdel studies is the develop- 
ment of decision tools for the local installation OTrmanding officer. Because 
of tiie instabilities of the ^nall populations in SOTie job categories at the 
local level, another ^fpm of mndel ap^ars necessary, h nodel called a 
"cohervence" irodel has teem pDStulated for tiiis purpose. The details of this 
itofel can be ^ found in CharmiS, Cooper, lewis, ard Niehaus [2] . We will turn 
iw// to the probl^ns of goal-=setting and die nimier.ical exOTple of the flexitile 
version of the initial mMel, which was desigriad for poli^ planning and 
control . 

Darographic Considera tions in Goal S afcti:^ 

lrrespectj.ve of the mfathod of planning and ma lysis, attention nust be 
paid to setting realistic mO goals . Tlie current Navy ^ ^Is ^]lcy is 
discuss^ in . Essentially this poli^ states that the mo goals stoiad 
be set on the basis of a flOfjial group's (i.e,, etlmic-seH corbination) 



■ rei^^esentation in tibe population or recruitomnt area* The fixst tests of 
rroael withDut internal uj-%vwd iTiobility adjustirients shw^ Uiat one 

ma&t coniider the supply by cccupation and career level if tlie results are 
. to be realistic aM Tneaningful , Tlissa proto^pes, hOTSver, were only a 

begljming iii tha de^eloprent of tiif- procediires for tiie anirraration of the 

mo gmls \n light of the lab^r nmrkats involved, in this section of tliis 

J* = - 

pajpcir v/e vdll. pro^i>ide a more carpreliensiva metiir^lology for the gral setting 

In [1], the aisi^tionE supporting the irethod of realistic num^ical 
goal determnation b^^ tlie Da^ are pro\>ided. The goals are defip.(a3. in several 
stages over a fifteen ymar tiim frmm (1976-1991) , widi intemediate goals 
beirKj generated at several poijits in tiim for eight social^ groups across 
siK major job categories. Botli tine current on-toard fjopulati.on ami the 
eKtemal labor market are considered in detarr.dning the goals. Such factors 
as social group representation, tnt:cuFation educational regijira^Bnts, occufm-- 
tional ctoice^ aM cajreevt prcxjraasion ai:e all taken into account. 

The procedure us^ in sottii^ gcals i.s outline in Figure 1, Th© rm%- 
poy^ requirerents reflect the worklMd of the organization irrespective oE 
FRO considerations. Thei^o man|j^ver r^juireiients are split jjito EEO goals 
via the goal calc3j^tj.on program. The input to tliis algoritJiKn is derived 
By first looking at the several social groups^ representation within the 
, l^Dor imrket. These statistics are nr^ified based on the current on- board 
population, but witli a slight bias to ensure tJiat affirnative action will 
help to drive tcx^ards the desired ratios. The supply ratios resulting froin 
the labor rrarket analysis are enters, into the goal calculation pirograin. 
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Wus gDal calculation first develops the goal at tiie end point of tiie 
plan. Then thm interrrediate goals determine by a straight line 
interpolation tetv^en the stating popalation and ttie goal at the 
^uit* 

An ex^Tple of this goal calculation might be for Black ftele Scientists 
and Dngir^ers at tiie GS S-^IZ level. Let 

Xjj^(t) = nii^rical goal for occupation/level state i/ social 
class tirre t (0 < t £ 5) 

Ihat is for ttiis sKanple, i = 2/3 (2-&ientists and Eiigineers/ 

3^ 9-12 level) , k^2 (Black r%le) , aM t=5 
Xj^(O) s initial on-board for occupation/level state i^ social class k 
K^(0) - imtial on^-board for occupation/level state i 
f(t) - overall proportionality factor for tiire t^ emial to the ratio 

of the overall Navy man^wer requirCTents for year t to the^ 

actual population on-board at tte base year. 
B = base year (OTrresponding to^O) / 

p£]^^ - final goal for TCcupatiorx/le\^el state i/ social class k^ 

express^ as a proportion of the total for state i. 
^ik ™ final goal ITor occupation/level state i/ social class k 

niList be rmt^ 

Xik(t) - f(t) ' {X^(0) H- CPik^^O) ^ X^(0)]), amt is, • 

K2/3,2(5) ^ .97987251 (340 + g^^j^g [.02900. • 16867 - 340]) - ; 

X2/3.2(5) = 479. ^ ' 



s^^ly of Lnaividoals of a particular social ^up, in a particiilar 
occi^tion career level, at a particLilar poijit In tme^ is a fwKition of 
hotii ^e cartposition of the labor fo^tm at ttet pouit in tine; and the 
dCTiOgraphic profile of the ir^ividiials in idle social groi^?* To de^^radne 
the rrake-up of tiie l^or pool^ projections rade on the basis of Bureau of 
thB Census total population figures and Natioml Bureau of Econonia tesearch 
(NBER) labor force statistics are niade*i/sijice the initial goal settu^ 
procedure was to be done for the period ei^ir^ in 1981/ lator force pro- 
jections were cortpilM on the basis of 1970 toisus Bureau and 1976 OTER 
figures fer 1981* Ihese projections^ promd^ in Figure 2^ are stat©a as 
percent of tiriC population for each of the eight Mcial groups ODnsidered 
in this study and demonstrate fnll repres^itatiOT of minorities , Mierent 
in the calculation of tiiese nurrbers is the assimption titot 45% of the labor ' 
force will be fmale by 1981* These j^centages apply to jobs requirii^ 
educational attainront aM eKperience that imtches the average found in the 
PDpilation • 

Negro Male . 5.775 

tte^ro FCTmle 4*725 ■ 

Spanish Shaking Wale 2.5025 
Spanish Speaking Fmale 2*0475 
Other Hale 1*0725 
Other Feniale , 0*8775 
\#dte mle 45,65 
I^iite Female 37,35 
Figi^e 2 

1/ See Gas^wirth and Haber [10] for a discussion of possible metiiodol^y. 
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For c^^in o^i^aticns , such as those falling in the Sci^itists aM 
liigineers catego]^^ ©iucational/^^erience r^uirQD^ts are sx^h that the 
miiiority aM femle conponents of the population can not rea^ full repre- 
sentatiaii* To be consistent with the supply constraints that thereby 
exist ini occi^tions of this allowanres are made in the labor narket 

statistics during the labor market analysis phase of the goal setting 
procedure. For tlie Scientists sjxi aigiMers category the allowwicss in • 
full rapr^entation take the fornt of providing that hy 1981, vonen v/ill 
carprise 5% of the TOrkforce and minoril v males vdll make-up 7% of the 
TOrkf orce , 

Hie labor nmrket analysis phase also incor^rates affirTnative action 
input in the calculatioi of the supply ratios. Such information provides .. 

insight into the degree of ijitoalance that exists currently for any occupation 

I 

and set of social groups by coirparijig actual repres citation of the social 
groups on^board across occupation groups ard the full representation figures* 
One exOTple of these affirmative action consMerations is a determination of 
the length of time it nught reasonably take to achi©;© the representation 
defined via the supply ccaistraijits, tootter exanple is the fact that in 
some occupational levels / c^tain social groups are already over^repres^ted * 
In both cases it is infeasible to meet the strictly desired representation/ 
since it woiild require drastic reductions in the nianber of srployees foOTd in 
these categories. The ffiO policies are indicated by the model as results which 
illusteate affirmative action alternatives that could be develops to make up 
the difference betwim labor market availability and population representation. 

In addition to tlie goal setting proc^ure describe above ^ lOTer 
bojnds can be sp^LfiM as cmotiier input to the nodel* ^is ras not done 
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in the prelimiriary proto^^ stirfies descri^rf in [1], but hot the Ic^^ , 
bounds on the occu^tion level - sTCial states force the rnDdel to hmm at 
least as imny people of each social grcup in these states as IMicatM hy 
thm level prescrih^ by ttose tounds. For the case-s tfte 1mm bounds 

calculated fron F^eral TOrkforce data were higher thm tte goal, the Iwer 
bound was set to equal thm goal, 'niis ensua-es timt the setting of the Iot^ 
bounds is not building discriminatory biases into the resulting policies. 
U pward ^fc^bility and the Flexjlsility r^el 

In addition to making the goals realistic from the l^r norket point 
of vieW/ a ccnpreh^sive :ffiO program must consider affirmative action policies 
S for the internal staff, \Thm limited version of the model test^ aM 

describe in [l], provided a n^hanisn for recruititent adjustments. It did 
not provide for the evaluation of changes to the internal Tnovot^t rates . 
Thus, the information concerning ttm creation of "bridge*' or up^d mobility 
^sitions \ms only ijtplicitly included in the final results, ^le OTiplete 
EEO model structure describ^l in [3], alleys for tiie e^licit enmeration of 
tiiese "fleKible" changes, * It was decide that the next step in the research 
would be to develop a ninnerical exanple witii Na\/y data which included these 
flexibility extensions. 

Ihe objectives of the flexibili^ -model prototype sti^y were two^fold. 
First/ it. was desired to learn wheth^ thm type of m^el coefficients 
require could actually be obtained in the context of operational data* 
Second, the prototy^ would provide insight into tte OTtput support 
reqiairOTents / particularly in reference to model size. This informtion 
could be tlien used to determine the strategy of further work along these 
lines. 
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•m© flexibili^ extmsion to the EEO rrodel psrmits tim explicit 
mmdxmUon of a^itional and/or fmm: novOTents of p^-sonnel mthin 
a given occupation group than historically ejcpect^. Bie additive and 
s^tractive flexibility allovred by the irodel indicates wiiere and tow 
^OTOtion poli^ rmist be char^^ to meet-toth long and short range goals 
of the organization. This in turn provides the infomation ne^ed on ha^ 
many "bridge" positions ought to be establisted. ,= ^- 

Bridge positions, iTOsely defin^, are established positipns \4iich 
allow ^enployee-s to irave fron deM-end positions or other occupations to ^ 
thdse vdiich are career enhancing and have prOTotional opportunities. 
miXm in a "bridge ^^ition" status, the mployee mil have dravm up a 
deveiopnient plan tiiat ircludes training, both on-^Uie- job aM in the 
classroon, and evaluation procedures to insure that his perforTtance will 
natch the needs of tte o^anization. The establistaimt of bridge positions 
is an of ficiaa Na^^ policy [12] , wliich serves to ertiance botii staffing 
flexiiilities and STploy^ development aM utilization. It can be usM 
as a irethod of prorating upArard irabili^ that retains the rn^it prCTTDticn 
systein aspects of staffing policy* 

Tm nmthsratics of the mO flexibility ir^el w^e provided in [3] * 
In this paper ym will provide a description of each of tiie model's inputs 
ard. out^ts (simTmriz^ in Figure 3) in the conteKt of our nutn^ical 
exanple. This will be follov^ by a coirparisbn of running versions of tte 
n^el with aM without the flexibility futures* 

Because of the n^el's fonnulation^ we are able simltanMUsly to 
collider two sets of objectives or goals. The Ibtal ManpCT^ Goals deal 
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Thm nimtoec of ^dividuals across social grou]^ 
n^esaaryj in eacii jdD cat^ory to neet the 
opiating .M^B; of the organiiatiOT* ^ 


PrqpOGrrional ' 


V The nOTibCT' of minority Mdividuals/ by occi:pa- 
tion groups desired to be Cffi^board to natch 
their rej^esQitation in the labor f^cm. 


Mniimsn ^0 . 


Thm ^Q|»rt±onal^ Im&c tour^ allorod by job 
category and socikl ^oup on -toe nunter of 
mnori^ personnel lyy occu^txCTi group. . 


, i Initial 
Populatim y 


Thm mmiber of personnel of each social group 
on-^board in eacdi job category at tte start of 
■^e ttansition period. 


ttanaition ^ 


Thm rates, of mo^^^^imt betageoi ^^If ic occupa^ 
tlon ^ouyps, On -tte analysis of sudi 
novar^ts ov&c tire. 


Prioritias for 
. , Goal ■ 
AttaJjEnent , . ^ . 


A represen-tation of the "cMts" assQciat«i vAth 
not m^tin^ the total Mnpow^ goals ard tiie- 
proportional WBO goals* 


R^ioritlas for . • 
' Hiring and ^ 
Firijig " - ■ 


A representation of tiie "costs" associal^ with 
hiring personnel into jobs from outside the 
sys'tim, aM mtii firing persomel. 


Fl^cibilily 

Policy ' ^ . ^ 


, The degree of" fleKibili^ allowed in the 
systCTi • * , policy paraniet^, . 


\ i ~ - - y ^ 
■ ■ ' = ^ . . . y ' ■ 
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Qn^board ^ 
P^sonnel 


Ihe nOTter^ by social group and job category^ 
of ^rsonnel at tte rad of eadi traisiticm 
^^iod' p , * wockforce oonpositlon* ' 


Fiirea and 
Fires 


The nuirfoer of ^^sonnel, ^ social group m)d ' 
job categOEy, hired aM" fired during tiie 
feansition period. 


^ , Inter- 
Occupational 
febility 


The job inobili-^^ including that bejtsnd 
historical rates, sug^sted to meet goals as a 
f miction of fledbility. 


Goal . - 
Discrepancies 


Hw_^well each goal (total and proportional) , 
for each occupation group, is met. . 



The to^ charts abcro shw the elonaits of inforrnaticns rieoessary to mm tiie 
EEO f1 A^ihi 1 i+y nodel, and th^ conponerits of tiie nodel's solution, \ 



Figi^e 3 . . 
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witli satisfyuig the operatmg neegls of tiie organization in terifis of 
v?orkload rrenp^^ requir^^t^. TSie issue of changing , the personnel mx 

- to conform with Bro policy is provided for by the ^ogortional Manpa^er 
Goals. .Iliese goals set 'targets for the fractional part of tte total ' 
inanpo\ver requirQ»its desired for each social cat^o^, ihe objective 
of the mDdel is to minimize^. the differerces between these two sets of goals 

' si±>ject to various constraints. Since a vrorted'^ut e>mtple-mth hypothetical 
date exists in [Sj/we will limit, our discussion to the flexibility part of 
the mdel* . \ ■ ■ " ' ■ ^ ' ^ ' . 

' Fiqures^4a and 4b are the transition nmteices for tiie inale ^^.fatmle 
groups, ihe diagonal cell entries indicate the pro^rtion of persomel 
remaining in the job oategory in which they started, of f--diagonal elements 
show th^ ■teansfer rates between any tro jobs (e.g*# the transf^*rate for 
fonale personnel Aran ^dninistrative jobs at the GS 9=-12 level to jobs in 
the Tectaical bccupatic^ group at tte GS 9-12 level is .004). m ent^y in 

, a . cell si^fies an historical teansfer rate c^ose to or ^ual to zero. 

Flexibility is e^ress^ as changes to the unadjusted organizaticDnal ■ 

' teansition matrices, ihis is accounted for inltte model by setldng^up 
equations which pentdt eith^ 'additions to or si]btoactions from the unadjusted 
■bTMsitioh rates. These changes are TOntrolled by ooefficiOTts, ,In the case 
of additions, they are policy paranet^s (or the maxiinum moxmt .pnB organiza- 
tion is mlldng to let thm nodel smk^ an adjust^ transition matriK) * In the 

■ case of subteactions, the controls ate set so -Uiat^tiie n^^ of teansfas 
■ can not exc^ tha.nmtoCT avail^l^^ for transfer, 'riiese fl^toility 
stfatats are furth^- controll^ by a sat of ^imtions which ensures "Umt the 
nrntto^ of additions will equal 'the no*er of s^tractions, for any selector. 

-^"5^ level. ' . ' " 

■ 3 1 




FEMALE HATRIX 




Transition, Matric#S' foff promotiQna or Lat^^'ai Trmnifer^i §Lt\^ Opwaffd Mohiii^y in the 
Adminiitrative* T^^hnical, and Clerical , O^^upation Groupa^XcrO^^ GS*-LevelS' 



. Occupation Crgupi 

A f-' Administrative Jobs 
T^.^ Teahnical jcbs 
C'^^ Clerical jobi . 



Revels- 

1 - GS 1-4 . 

2 ^ Gs 5-8 

3 ^ GS 9-12 

4 - GS 13-15 



- invalid tranaition. to 
Federal SyBtem' s-g^^uctu^^ 

^ traniition not aliov/gd in this 
model , . not rgpr e^^^^tative 
of a promotion or lat^^Al transf 

[ g| * allowable "fl^Hible" tranaltion 



=Figure 4 
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fledbili^ feature prc^Mes a ne^^ to eVaJ^uate the in^ease cm 
deCTeaBe in tfte nmb^ of iMivMuale mterlng specific occu^tion ^oups 
fccm other job categt^i^, SinOT the sane c^ffici^te ^e used for all . 
social categories (i.e. , race^s^ coTtolnati.Qns) ^ the Wtolt Prornotion ^^tsn 
is nreservedV'V Thus, tte method, allc^ for the adiievetimt of deseed 
alternatives in tiie pro ted steady-state prc^ibilities f ram tteir histor-- 
ical valute. 
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Fo^ tiie nun^ical ac^le the model was run both wito and mthout t^e 
f lexihil 1 ty options, A three p^iod exatple vms develops using data 

^. represmtative of the prebable size and structore of the Navy civilian 
white collmf Mndnistrative, technical, aM clerical Qccupations for tiie 

' thr^ years stertJ^g in March 1976* Two levels of flexi^ili^ optLons 
were test^ (i.e,, 100% of all avail^le p^sonnel at the stert of each 
:p^iod/ and 50% of all available p^sonnel at the ^ start of each period) , 
The maKimm subtracti^ fl^ibilities wwe set e^al Uie transition , 
rates given in Figure 4 s^ttot Uie total anoimt of n^OTmt in Uie syst^ 
.4ould not be greater than norirally eKp^iencaa. ' Ihe weights w^e set 
15 > 10, aM 5. for each of the p^iods res^ctiveiy for tiie TOrklcad goalS 
and 5/ 10/ ard 15 for the ^ goals, ais was dore to iMicate /what work- . 
ioad staaild be considersa relatively npre in tiie short run and EBO 
relatively rmre in this longer r\m. Hiring wei^ts ^w^e set at 3 and ^ 
firing iveights were set at 1000, Thim ensnrM that internal nTDvarients 
were preferr^ to hiring and firing was an ©ctrare last resort* 

It was fcund in the solutions timt the addition of the flexibility 
constraijits did produce different results.. The 'too differ^t levels of 
flexibility pr(^ucM exactly the saire results, Ihis iMicates that the 
^nuiTt>er of people possible for an int^ml assigrartmt is below the levels ; 
set in the tests. The results' for the exanple mttout flexibilities are 

^ giv^ In Figtires 5a, b, aM c airJ the results for Uie too samples witii 

f lexlbi 1 itA&B are giv^ in Figures 6a^ c^ d^ aM e. , 
' - \ln all the casis the total mar^CT^er goals are met ^actly in the firs^ 
aM second tiji^ periods, whilf discre^cies fron total goals ^ist in tiie . 

' thj^d tiine pOTiod. Many of the discrepances are the maim for particular 

■ • - ^ . 14 ■ ' ■ . . ^ • \- 



\ 



\ 




The aQlivyion for the TitBt lim^ Per fod qe; ; thi EDO ^Uhm^ HQUhilitf Csnitfaintis 

* ABOARD -( GOAL ^ 2I7B'*2071 ^* +107 (ov^^r irt.tivgni^nfc ©f geil) ^ . _ 
** ABOARD - COAL n *i455-S&SrF -*^Mfi {undir aehiivemint el jQilj / / ' , ' . ' 



Fig urt 54, 



. 1 RJC 
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SEO WODEL SOLUTION 




The sslution for ±hi Sicohd TiAe Pafiod for thi EEO Mafiil without FlixibiUty Cenitrainti 



* ;ABeARD - GOAL ^ 2196-2100 - + 96 (ovtr aehiivimint of goal) ' 
' **" ABOARD - GOAL = 5372-7081 - .-709 {undir'ighievenient of geil) 



EES MODEL SOLUTION 



PERSOHPL mi AND , 
OCCPATION GROUP/LEVEL 




HIRES 


RIP'S 


MAT F= ADM LEV 1 


18 


11 




FEMALE ADM LEV 1 


18 


' .7 


0 


MALE ADM LEV 2 


1,510 


Q 




FEMALE ADM LEV 2 




0- 


■ 0 


MALF ADM LEV 3 


14*417 


0 




FEMALE ADM LEV 3 ' 


B,fi6B . ■" 


2432 " 


■ 0 


MA I f ADM LEV '4 


4,026 . 


,0 


- - ■ 


?^FM&T F arm LFV 4 
f Lii y^i^u " 


. 1,550 


■ 633 




MALE TECH LlV 1 


1,S11 


S27 


- ----- 




liiii 


m 


Q 




67SSB _/l 


m 


■£}'.■ ■■■' 


FFMAT F f PPH LFV 2 


7,435- 


Q 


,■■ ■ o' ■ . 


Mar F TFru t f u l 


u.m 


0: 


. ■ 0 "'^ ■■ 




.6,167 


3,924 . . 




MALE TECH Lay 4 


219 


0 


_o ij 


FEMALE TECH. LEV 4 


72 


13 




HALE CLER LBV l .. , 


7,195:: 


521 


_ J 1 


FEMALE CLER LEV 1 


21,196 


5,238 


0 


MAT F CliFR LEV 2 


13,078. 


4,155 ' 


. ..o_._1 


0|kALE CLER LEV 2 


26,311 ■.' 


■ 0^ ■■ 




MALI CLER LlV 3 , ' 


116 


■ 16 




FEMALE ■■CLER LEV 3 ' 


164 


0 


0 





3,023 



7,154 



■mi 



14,307 



17,620 



359 



'32,609 



25,687 




141 



'+;24 



39,396 



+1,414 



+ 401 



+2,922 



+ 2 



o ■« ■ 
CERJC : 



'.The solutien for thi Third Tiwe'Pwiod fof the lEO Modtl without Plixlbiiity Csnstraints 

* MOARD ' GOAL ^ !13?-21!1 = +16 ( fiver aehiiVimint of fsal} 
' ** ABOARD - GOAL = (lS80+2137)-4242 s -525 (undir aehievefflint of gOalj • 
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Figuri is ■ 



mg Hmh soijUf ION 
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PSPJONNIL TPI AND 
occPATiOf} Group /LEVEL 

s ■ '■ ■■ 


mom 


■ mm 






ittLE.ADMXEV 1 , 


, .12. 


8 


■ 0 




FIMALI ADM LEV 1 


. 22' 








MAiE ADM LEV 3 


I hm 


0 


0 




riMALE ADM LEV 2 




0 


0 




HALE ADM LEV 3 

/ 


15,83S 


' b 


0 




FEMALE ADM LEV 3 / 

■ 


■ hm - 


£87 


0 




MALI ADM LEV 4 ' 

1 


i,m 








FEMALI ADM LIV 4 , 


m 


m 


0 




MALI TECH LEV 1 ,' 


1*057 ' 


^313 


0- 




FEMLE.TECH LEV 1 

/ 


_ ■ 1,'863 


85' 


0 , 


MALE- TECH LEV 2/ 


7jl0 


0 


' 0 ■ " 1 


^- / 

■ 


FEMALE TECH LEV 2 

■ ■ ■ /■ 


. 7,Q84 


0 






MALE TECH LE^^' 3 

f 




' 0 




: 


FIMALE TECII/LIV 3 


1,771 


793 






MALE TECH LEV 4 


357^ 


-I 


0 




FEMALE TECH LBV 4 

V 




■ 31.._ 






MALE CLER LEV. 1 

■ / 




jaBi__ 


' 0 1 




FEMALE' CLER LEV. 1 =-.., . 
■■/""■■ , " 


_ u,m : 


.J / 






MALE/CLEH LEV 2 




3J5B 






FIPLE GLER LEV' I 


33,487 


i,m 


0 


i : ■ 


KALE CLIR LEV 3 




21 


0 1 




FEMALE CLER LEV 3' 




0' 






The solution for thi Fifst Tm Pififld for^tht EIO Msdeli including Plijcibiirty Comtrainti, whtri 
Flexibility is sit both for 1001 and for. 50,1 of the Availabli PMionnel. , . 



♦-.ABOARD ' GOAL = 2178-207L- +10? (ovir aehievemint sf goal) 
*♦ ABOARD = GOAL^ S45S-59S1 ^ =50fi (under MhiiViMnt of goal) 
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Fifuri 6i 



PERSONNEIi TifPl AND „ 
OCCPAflpN GROUP/IEVSL 



MALE km LEV 1 



'yiHALE ApH LEV I 



MLE ADM lEV 2 



FEMALE ADM LlV Z 
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MALE CLER LEV 2 
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MLi CLER, LEV T 



FIMALE CLER LEV ,3 



ABOARD 



14 



21 



1,999 



2,202 



15,084 



6,373 



4,417 



■ ,1,010 



iji3 



6,919 



1,381 



IS, 075 



2,536 



321 



55 



5,783 



22, 



10, 718 



ZB,S75. 
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I6i 



HIRES 



10 



' 191 



308 



336 



40 



"Sog 



4,886 



2,402 



4,545 
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PROPORTIONAL 



OOAL 



DliCMP. 



78i*» 



347 



I r-v- 1-! ' 



l§;S47'' 



^ TOTAL , : 


GOAL : 


DliCRSPi 


35 


' ■ . ■ t > 


•4,201 




21,457 


1 

r '0' 


5,427 


D 


3,021 ' 


\ ' 


1 ■ ■ i 

1 

14,300| 


0 


17,§l^ 


-Q 


f 


0 ■ 


f 

32,'fi09 


. 0 




0 


f ■■' - 

'/;/;■' 
/■■ ■ 


J, ir ■ 

i ■ "0 



' Thi ifllution fof tlii'sicond Time leriod fef ihi EEO Model*, inciufling ninbility.CsnstraintirW 
Flexibility is sit both for, 1001 and for 501 of the Availabli Pergonnel. /; i • , 



* ABOARD - GOAL * 2202-21Q0 ^ +102 (o^tr aehiiViffliflt; ttf goal) 
»* ABOARD = SOAL *" 6373-7081 ^ -708 (iindM aehiivanint of ;gdal) 
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Figure 6b 
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EEO MOML SOLUTION 



periqnnel type and 

OCCPATIOH fiROOP/LEVIL 
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■1 13 ' 
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'0 
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- J 
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0 ' 
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8 


> 0 
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J 1*112 . 


o' 


Q \ 


nALE TiCH LEV 2 


iJ89 


0 


0' 1 


■ . FIMALE TECH LEV I 
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MALE fiCH LEV 3 


^ 14,37S 


0 


; 0 1 


FEMMiE TECH LlV 4 ^ , 


^■1,167' 


3j?2Q 


: o "I 


MALE lEGH LEV 4 i^'.' 


■2Bi 


0 ' 


^ j 


PEf^g TECH LEV 4 ■ ■ 


n ■ 
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MALE CLER. WV 1 
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4j074 • 




PIMAit Cim LEV 1 ' 


11,116 


3,320 




MALI CLIR LiV 2 


1,527 
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i 0 J 


FEMAll CLBS LiV 1 


25,607 


0 




M^E'CLIR WV'3° 
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0 ' 


0 1 


FlMALE„CLp LEV 3' ■ 


164 ' 




0 



iROFORflOliAL 



GOAL. . DISCWP, GOM, 



3i 



2.11 



4,242 



21,171 +1,414 



5,167 +,409 



i.ii 



fev^.+ail'*'.:-. 



.3,023 



17(610 +2^922 



35§ 



21; 



32,60 



141 



2B1 



DISCREP. 



33,336 =4(262 ■ 



Thi solution for tha Third Tinii mm for the lio HedslV iheluddng Flijsibllity Conitriinti, wheci 
FlixiBilit^ is set both for iOOi ind for 501 of thi avii^ " " . • 



^ * ABOARD * GOAL ^ 2125-2121 = +4 (ovif achiiVsmtnt of gsal) 
** ABOARD - COAL ^ (1030+l512)'*3Q23 a -481 (under aehlfViient of goal) 



(unde 

23 



ERIC 



EEO MQDIL iOLOTlON 
1st TiMm P&ijQd 
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Pi hi ft ^BimtmB fee ftel^ fo£ aarfi of tiia Bos© ^BE.PfflislB 

* -^603 s vte do not ^ai^lt frsn Job ^ tb M in the 

Fljst Timi Period* who viCTa histwiomlly ^^»ted ^ 
bD itake tiiat mowe. = " 

*• +603 » ^yitionally traMi% &cm Job AJ ,to M 

■ in toi flrit Tine F^iod, abo^ tt»a© ir*s- wtte 
histeGCimlly ^^&etM to ir^a that ittpvb* . • 



^^1 



Al Aininistrative* tev^ 1 

M Wtaixiistrative* l^i^l 2 

A3 Mministrative, ^i^V^l 3 

A4 Mratoistomtiv^, Level 4 

Tl Tb^1c1^s# 1 

T2 Tiaf#^n4rjjmHj Ijin^ 2 

T3. TeehnipiBEia* l^ivel 3 

T4 T^AiiGl ^^# j__ 

C2 Clmricgl^ 2 

i €a.ertal^ lavel 3 
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EEO MODEL iOLUTION 
1st Tinm Ferioa 
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Srd 'Tkm Period 
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HtKible ^inafara for PsthI^ ftt" e^h of ^tm Bireo Time Periods 

* =27 ^ IfBia vrtip do not teansit fran M to A4 in ^le 
^ First Tiitfi Period, y^m hiato^^iomlly ©^^ted 
to rate timt ffipwe. 

** +27 ^ Bsse ^ditimally tranait ftro Job A3 to C3 
Ia the ^ne Period, tisove ti^rae who %^3re 
Mstojri^lly Q^ected to inike tt^t nove* 
-^^^ — — ^ — ^ — _ 
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M Mianisteative, Level 1 
P2 Mmlniitrmtive, Level 2 
A3 \toaiMgtta^ve, 3 
a4 i^nijiistmtive, lavel 4 
Tl Tarfmtelarig, l^ivel 1 
T2 Tee^miGians, Level 2 
t3 ^I^imieiarfa, I^vel 3 ' 
T 4^^^ mle4sni^psvBl/ 4 
^Cl ' Cleri^L, LevelT^'' """" ■ -^:^-...„.=^^ 
a Clerical^ I^ml 2 ^ ^ ' 
C3 Cl«riMl, 1««13 pigut^se • 



; ■ • - . ■ ■ , / ♦ \ . , ' . 

jobs aM levels in toth the solutions ertployinq flexibility options and the 
orm without flwlbllity options, Biis is tiie casei for instance, m the 
T^Imicians category^ for levels 2/ 3, aM 4, vdi^e discrepancies are 0, 
+2922^ .aM +2^ res^ctively. Howev^^ in other cells of ,tQie solutionSi 
very definite diff fences ^dst,. One stable eKanple occms in the first 
level Teclmiaiaris group, where the rolution for tlfe rn^el without flexibilitie 
iMicatea m discrepancy f ran the total goal , and f lenibility solutions 
show a discrepan<^ of -481 from the total gMl. This might ssot to iMicate 
that tte niDdel vdtii the fl^ilsility options included provides a less desirable 
set of outcCTTes* However^ a fiar.thOTvJconnparison of solution results shews that 
altiiDugh for some jobs and levels /itKe'outcanes are worse, for otMrs the 
outcoTOS are considerably better* Ihis is the case for s©3ond level Mrmjiis-- 
trative positions, where the disOTepancy frcfn the total ^als is ^525 in tdie 
non'-fleKible solution, and 0 in the fl^ible ones. Hius, trade=offs are 
a^arent in the iSitemal structure of tte organisation, and via the inclusion 
of the fledbility opticas, these tradeoff possibilities ^bec^re feasible 
decision-niaking alternativee, Siinilarly, significant tradeoffs betwe^ 
internal transfers outside hiring becane initially visible through a 
ccnparison of the discrepaMies frcin.:the fflO goals in tiie cases with .and 
without the flexibility constraints* In tliese sets of data both the goal 
fulfillmint and the internal ^staffing pattems changed* - In sane earlier 
test exanples the addition of the il^ibility constraints did not .inattffl: 
as far as changing the overall ^0 distributions * Furthm rese^ch wDu].d 
have to be dacm miJi a prolan a^roxMmtin^ the time p^ioSs ub&3l in actual 
planning to detarndne under what coMitions the addition of the fl^ibility 
, ransti^aints vould _i^rc^ the overall ^0 distributions. 



"Hie data on trndml sizes and coi^ter running tmmB mrm mmmn^ to 

obta^ ^orration to assist in the taplCT^tatioi strategy* Thmm 

stotistics giwn in Figure 7. As can be seen, the flexibility TOdel 

is <^nsiderably larger in size cOTputer pro«ssing tiim. Ttim cOTpita- 

tion t^^ jara on a UNIV?^ 1108 Mnputer and ir^lude tl^ use of Bn advanced 

st^t by meais of a previous optimal basis. A mininwffn practieal problan 

is nost likely to contain 5 tlite p^iods^. 8 race-a^ categories and 30 

©coi^tion=level categories, A rrcsdel witout the fl^ibilitiee us^ in 

actual operatima^ stodies rontains 2796 ^am arid iS540 ralurraris aM solves 

in 34 CPU mnutes starting mtti an advancM basis on tte UNIVAC 1108 using 

67k of main itiaToa^. "Shis n^el exto^ed t^ liicl^f the flexttility constraints 

can be ^^^ected to be a^roximately 7500 rora and 12^000 otIiotib, its 

solution tiro would r^pJire sonewhtte in the neigtoorhood of 8-10 CPU hours 

using a UNIWC 1108 witii 120K of main ireniDry. - 

f 

OoTputer^ UNI^^ 1108 ^ " ^ . • 

Witiiout WiUi 
Flexibility Fl^diility ^ 



^ Constoaints Constraints 

Bam ' 158' ^ 404 

Colunms 352 688 ^ 

OPu Tiro 0s00:13,252 '0i01i06*985 

ftertDry T1jt«* 0i00:35*747 0^03i21.117 

Pr^^lom: 3 tmm periodsr 2 race-seK categories; 11 oraipation- 
level categories . 

tiro is a^ m of the inpaqt of the processir^ job on 

the cantor syston. , , ■ j 

. • _ J ■ . ' ' . 

Figure 7 
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27 



Bctenslons and :^ture tesearch 

The ^1 of thm l^partaimt of tim Navy is to attract ^1 p^ple witii 
ability, d^cation, and capaaity for grOTth. In pursuit of that obj^tive 
Etesidential^ Congressional, and Departaent of Defense nmndates r^uire- 
timt ym provide quality of opportuni^ for minorities and \ratien ttrougtout 
tile entire Naval structure, lli^efore, a managerial system which A^les 
the logical detemination of goals for minorities aM wOTm is a prer^iisite 
to the achieverent of an "Equal ^^rtunity Enployer" status, RirUier, ttmt 
managemmt syston imst also provide a means \^er^y poli^ m^^s can 
determine whether or not the goals are attained, ^is sys-ten, toitially 
discussed to [1], provides that kind of accoimtability. 

Since subordinate levels of COTimnd play a si^if leant role in car:^ijig 
out policies emtinciat^ by top managonent, this systen nwst eventually 
be developed to address the local/regiOTal le^l of goal-setting analysis 
TOese local/regional areas will be def inad by Standard rtetropolitm 

Statijtiral Areas (S^EA's) or equivalent geographic distinctiOTS v*iidi are 

/ 

ajpropriate to the occi^ations concerned, Oliat is, affi^tmative action 
prograns are best develops aM litplCTent^ at the iMal/regional level 
since policies must be designed to address iTCal problen areas neny of which 
arm a function of the necessity for regional recmitaient in occi^tions such 
as Technicians and Cl^ks* \ 

Currently / the goal- setting proc^ures ^ have develops are a^ropriate 
for toe larger-scale aggregate analysis. BctCTdM l^or market research is 
underway to Investi^te regional goal-setttog situations. Mong thm issues 
^counter^ in tiiis pesearch is thm problen of snail cell size due to the 
\ Tmed to partition data on several attributes to nmtch the Em designations, 
Bhis smm prohlCTi^is..alTO erc^iterM when studying upmrd mpbility considera 



* tions in tmms of "flexibility". Thm oohsrence niDdel discussed in [2 ] 
is beiiig design^ to overTOra tMs atmll cell size problCTi^ esp^ially 

' in tmm of the flffidLbility issue, in addition, sirrae the ctJorrGnt 
flexibility model developrnent results iii a soinevhat imwieldy system 
advarces in the sti:dy of f lex^ili^ and affimative action via thm 
coherenoe model is vwrant^, h first step m this direction is a pro- 
totype stijdy that l^^s ttie cu^ent ifl^el and control systati to the 
r^ional level of amlysis by using the coh^mce model trmsmrk. 

Personnel dato<^n the Navy te^rtment's civilian manpOTer pool is 
presently being malyi^ for this liitoge st^y. Btee lator mrket 
Infomation is necessa^ to c^ryon tiiis work* Mach data of this kind 

,.nay be available through sources such as data bank, files Bureau of L^or ^ 
Statistics and the U. Census man^s^^er data base disteihut^ by the 
National T?Mhnical Inforrtetion fervice of tiie ^^artanent of Cannerce, 
Biese data bases which ran be provide on magnetic itape will have to be 
closely" investigated to determine how to best develop af f irnative action 
poli^-^making mechanisms at the local level* 

' In addition^ the TOdel must be irmBdiately mitm^&3i to the blue-collar 
WOTkforce. Ihis is particularly tram for Uie since half of its workforce 

is blue collar, Thm labor narket sti^ies in this case would be cons j.s tent 
with the prevailing vrage setting areas* 

TSie fl^lbill^ features are an inportant addition to the goal prograin=- 
m^g mDdels for mMp^^rer planning, without the ^0 categories, their size 
diminishes hy a factor of eight* At this ntDre carpact sizm, they could be 
us©3 as the master mc^el lijiked to thB coherence wodel ^ich contaijis all 
the needed features* The min difficulty may be the proper, feedback 
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ne^anisms to prevent oscillation, M^s arrai^eTent vrould also ensure Umt 
the basic strategic staffing decisions are n^e witiilii ^e nerit systOT ai^ 
still be integrally linked t-o the kinds of decisions necessary for taking 
ijito account equal enployment op^rtunities* The alternate to this \vould 
be to use a nmst^ nodel witiiout thm flexibility features but mth the 
catfigorizations inclLded, *niis is the sutoj^ of further research, 

Thm results provided m this report are teing used to develop Uie 
design for the initial vision of a coiTpr^ensive operational information 
systOT, ^is systOT is being desigi^ to be able to prMess 30^50 mcrfels 
all integrat-©a into the saire forecast all processtog cOTpleted 

mthin a tro we^ tiins frame using 30 CPU minutes or less on a UNimG 1108 
for solution of ^ch of the models plus tto n^essary input/output processing, 
The possibility of addljig the flexibility coratraints will preserve in 
t±ie ^mriable namijLg cmventions* HOTever, the initial systen will use the 
version of the irodel without the flexibility constraiiits/ In this way all 
the options are preserved in the lirploTOntation, 

The Jjiitial study of the dioiDgr^hic and upr/ard mobility additions to 
tiie EEO rtiDdel provided insight into the critical elateits of gMl setting j 
aM internal staffing possibilities* The next ^ step is the development of ; | 
the support capabilities iJicluding tte incorporation of regional labor | 
market studies. These results are useful not only for EEO considerations / 
but also for resolution of many of the general issues of integrating iran^ j 
p power plmning with its data sources and personnel decision^mking possibilities* 
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